Abstract
differences in canal neuromast size [but not general shape], and the number of superficial 126 neuromasts). Experimental work has already determined that the lateral line system is critical for 127 prey detection in A. stuartgranti (Schwalbe et al., 2012) and it is hypothesized that the role of the 128 lateral line system in prey detection in Tramitichromis sp. would be different than in A. 
Materials and methods

140
Study Species
Behavioral Trials
153
Two experiments were conducted to determine the ability of Tramitichromis to detect 155 live and dead prey in light and dark trials (Experiment I) and to determine the contribution of the 156 lateral line system to prey detection in light trials (Experiment II).
158
Experiment I -Light and Dark Trials
160
Light and dark trials were conducted using Tramitichromis following Schwalbe et al. frozen]) onto each of six mesh platforms (a total of 6 live prey + 6 dead prey = 12 total prey) to 164 serve as a proxy for naturally occurring benthic prey. Platforms were placed on the bottom of the 165 tank in a 2x3 grid so that their top surfaces were flush with that of the sand. All filters in the 166 experimental tank were turned off to eliminate hydrodynamic noise during all behavioral trials.
167
At the start of a trial, a fish was released from behind an opaque barrier into the 
Experiment II -Chemical Ablation of the Lateral Line System
181
In order to determine the role of the lateral line system in prey detection by
182
Tramitichromis, fish were treated with cobalt (II) chloride heptahydrate (cobalt chloride; Sigma-
183
Aldrich, St Louis, MO, USA) to deactivate the lateral line system as in Schwalbe et al. (2012) .
184
The results of Experiment I (above) demonstrated that while all fish were active during dark 185 trials, the majority of fish did not feed in the dark so Experiment II consisted only of light trials.
186
Each of three fish (all males, not used in Experiment I; TL = 92 -98 mm) was run through a 187 sequence of three different trials. First, a 30 minute "pre-cobalt" trial (identical to the light trials 188 in Experiment I) was carried out to establish a behavioral baseline. Two to three days later, the 189 fish was treated in a large container filled with 0.1 mM cobalt chloride in conditioned tap water 190 for three hours (calcium = 60 mg/L; Hach hardness test kit, Loveland, CO, USA) and returned to 191 the experimental tank (calcium = 260 mg/L). When the fish appeared to be behaving normally
192
(e.g., normal respiration and swimming, about two hours after cobalt treatment), a "cobalt trial" with the "pre-cobalt" and "cobalt" trials. In a previous study (Schwalbe et al., 2012) , the effect of sham treatment, so it appeared that handling had no effect on feeding behavior. At the end of each trial, remaining prey were counted to determine the number and type 206 of prey (live and dead) that had been consumed and strike success was also confirmed in video 207 recordings. Video was analyzed using Premier Pro (Adobe, CS5) and images from video 208 sequences of prey detections (e.g. when the fish oriented towards the prey) to prey strikes were 209 exported for further analysis. These images were used to identify when detections occurred 210 relative to the start of the trial, during which phase of saltatory search strategy each prey was 211 detected (defined by O'Brien et al., 1989 ; a cycle of three swimming phases -caudal fin thrust, 212 glide and pause), and the order of prey strikes (live vs. dead) as an approximation of "prey 213 preference." In addition, detection distance and detection angle for each strike was measured 214 from the images using ImageJ (NIH, v. 1.41o) .
215
All data were tested for normality (Kolmogorov-Smirnov test) and only detection 216 distance data needed to be log 10 transformed to achieve normality. Separate tests using a 217 generalized linear mixed model (GLMM, SPSS, v.19 ) with pairwise post-hoc comparisons (least 218 significant differences, LSD) were used to detect differences in four variables (number of prey 219 strikes, detection distance, swimming phase in which strikes occurred, and order of prey capture) 220 with reference to prey type (live vs. dead) and light condition (light vs. dark Table 2 ) and live prey were detected at a greater distance than dead prey (live = 11.3 ± 0.5 cm, 258 dead = 9.0 ± 0.5 cm; LSD, P = 0.002; and dead prey combined) was detected during a pause (77.3%) than during a glide (22.7%, Fig.   265 5A).
266
The results of dark trials were quite different. The median number of strikes was zero for both live and dead prey, which greatly contrasts with the median number of six strikes in light 268 trials (for live or dead prey offered; Fig. 2A behavior (e.g. prey preference, Table 2 ; number of prey strikes, Fig 4A). While differences were observed in several behavioral parameters in light and dark trials,
285
Tramitichromis tended not to feed in the dark and when they did, prey appeared to be found 286 rather indiscriminately as fish explored the experimental arena.
288
Experiment II -Chemical Ablation of the Lateral Line System
Given the low number of strikes by Tramitichromis sp. in dark trials in Experiment I,
291
only light trials were carried out to determine the effects of lateral line ablation on their prey 292 detection behavior.
293
The results for all trials -before (pre-cobalt trials), immediately following (cobalt trials), 2B). Live and dead prey were detected from similar distances in all of these trials ( Table 2 ). In addition, both species detected more prey during a pause rather than during a 321 glide, and did so with frequencies that were not statistically different (GLMM, P > 0.05; A. stuartgranti. Only half of the Tramitichromis (n = 3 of 6 fish) struck at prey while all A.
330 stuartgranti (n = 6 fish) struck at prey. When prey was detected, Tramitichromis struck at fewer 331 live prey than did A. stuartgranti (LSD, P = 0.006), but the number of strikes on dead prey was 332 not statistically different in the two species (P > 0.05; Fig. 2A ). Furthermore, although both 333 species tended to detect more prey during a glide than during a pause in dark trials,
334
Tramitichromis detected fewer prey during a glide than did A. stuartgranti (LSD, P = 0.020; Fig.   335 5A). In addition, Tramitichromis detected prey at shorter distances than did A. stuartgranti (both prey types combined, LSD, P < 0.001; Fig. 3A lateral line system, olfaction). In addition, the significance of prey movements for prey detection
358
-the visual motion stimulus, hydrodynamic flow, and spread of an odor plume generated by the motion of the brine shrimp -was addressed by providing both live and dead prey in all trials. shown in other teleosts, Sivak, 1978; Bianco et al., 2011; Miyazaki et al., 2011) . In contrast, A.
422
stuartgranti detected prey in a wider range of angles suggesting that binocular vision was not 423 employed. However, they struck at a higher proportion of prey during a pause in light trials,
424
suggesting that stabilization of the visual field favored successful prey detection. In dark trials,
425
A. stuartgranti detected prey as swimming velocity decreased during a glide, allowing 426 localization of prey as it came within the operational range of its lateral line system.
427
The temporary ablation of the lateral line system with cobalt chloride had different effects on the two species. In Tramitichromis, prey detection behavior did not change with the There has been a long history of discussion about the role of feeding mechanisms in the 441 definition of cichlid trophic niches (Fryer and Iles, 1972; Liem, 1973 Liem, , 1980 McKaye and Marsh, 442 1983; Albertson et al., 2003) and the ways in which trophic niche differentiation and ecological 443 segregation occur among African cichlids (Goldschmidt et al., 1990; Reinthal, 1990; Sturmbauer 444 et al., 1992; Hori et al., 1993; Bouton et al., 1997; Genner et al., 1999a, b; Duponchelle et al., 445 2005; Martin and Genner, 2009; Genner and Turner, 2012 food (Reinthal, 1990; Bouton et al., 1997; Genner et al., 1999b) . However, there appears to be a 453 continuum in the degree of niche overlap among these species depending on whether or not Konings, 1990 Konings, , 2007 .
471
Species of Aulonocara may escape competition in shallower waters by foraging in deeper water.
472
Genner and Turner (2012) assigned several species of Aulonocara to an assemblage of "deep 473 benthic feeders" and suggested that these fishes have sensory adaptations (including modification of the cranial lateral line canal system) that should enable them to detect prey at the 475 depth at which they are found. This is supported by experimental work that demonstrated that A. We thank Emily Becker and Rebecca Scott who contributed Fig. 1A If the fish demonstrated a preference for a type of prey (indicated by a significant lower 655 preference score), it was always for live prey (paired t-test, *P < 0.05, **P <0.01, ***P <0.001). here (which are biologically relevant), but statistics were carried out on log-transformed data, as 689 appropriate. LSD, **P < 0.01, ***P < 0.001. See text for additional details. 
696
The center of the polar plot (facing 0°) represents the location of the midpoint between the eyes.
697
See text for additional details. 
